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Abstract
Wegner’s granulomatosis (WG) is an autoimmune 
 systemic vasculitis that results in necrotizing gran-
ulomas. We report a WG patient with a lung granu-
loma and  aortic root dilatation, who underwent aortic 
root replacement on cardiopulmonary bypass (CPB). 
Intraoperatively, the patient suffered an aortic dis-
section, which was repaired immediately under deep 
hypothermic circulatory arrest (DHCA). Follow-up imag-
ing showed complete granuloma resolution, despite 
absence of immunosuppressive therapy. Immune stim-
ulation following CPB is well described; here, the oppo-
site was observed and DHCA effects are discussed. 
Copyright © 2016 Science International Corp.
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Introduction

Wegener’s granulomatosis (WG) is an autoimmune 
systemic vasculitis, of unknown etiology, classically 
affecting small-to-medium-sized vessels and charac-
terized by necrotizing granulomas. It most commonly 
affects the respiratory and renal systems; however, 
cardiac involvement is not uncommon (up to 44% 
of cases), with the most common clinical presenta-
tions being pericarditis, supraventricular arrhyth-
mias, and heart block [1]. Although the exact etiology 
of inflammation in WG is unclear, lesions are thought 

to be initiated by T-cells, which cross-react with 
auto- antigens in vessel walls, overproducing factors 
such as tumor necrosis factor alpha (TNFα) [2]. These 
cells then  activate macrophages and upregulate 
the  production of pro-inflammatory cytokines [2],  
advancing WG inflammation. Treatment is  therefore 
focused on inhibiting pro-inflammatory pathways 
with cyclophosphamide (which acts through its 
metabolite, phosphoramide mustard, forming irre-
versible DNA crosslinks both between and within 
DNA strands at  guanine  N-7 positions and lead-
ing to enhanced cell apoptosis and depletion of 
T-lymphocytes); or, in resistant cases, monoclonal 
 antibodies (causing TNFα blockade) [3].  

We report a case of a patient with WG requiring 
 cardiac surgery who had a surprising response to the 
effects of cardiopulmonary bypass (CPB), which is well 
known to cause a significantly augmented increase of 
most humoral parameters of inflammation [4]. 

Case Presentation

A 63-year-old female was diagnosed with WG 
 following an investigation of hemoptysis, revealing three 
respiratory necrotising granulomas in her left lower 
lobe. Despite immunosuppresant and steroid treatment 
[pulsed Intravenous cyclophosphamide (15 mg/kg) and 
prednisolone (1 mg/kg/day), respectively], the  lesions 
increased in size, necessitating  granuloma and, hence, 
left lower lobe resection. Histology showed features 
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characteristic of Wegener’s disease, including a pau-
ci-immune leukocytoclastic  vasculitis with necrotizing 
granulomatous inflammation. Remission was achieved.  
Following cessation of maintanence immunosuppres-
sive therapy, 20 months following her initial diagnosis, 
she remained under regular review. 

Three years after her initial diagnosis, a survillence 
computed tomography (CT) scan of her chest showed 
a cavitating mass (29 mm 3 39 mm) in the mid-zone 
of the left lung (Figure  1A),  highly suspicious of a 
new granulomatous lesion. Differential diagnosis of 
infective or neoplastic causes were actively excluded, 
and serology (ANCA), imaging, and clinical features 
confirmed WG. Incidently, a significantly dilated aor-
tic root was also noted, with the following measure-
ments: sinus of Valsalva, 56 mm; sinotubular junction, 
51 mm; and, ascending aorta, 41 mm (Figure 1B).  

The patient was referred to our department for aortic 
root replacement. Following a multidisciplinary team 
discussion, it was determined that surgery should be 
expedited prior to commencing immunosuppressive 
treatment, as the anticipated, and well described, sig-
nificantly increased immune response seen during CPB 
in combination with immunosupressive therapy would 
have put the patient at a greater risk of an adverse out-
come and rapid disease progression. In view of her sig-
nificant family history of two sisters who also suffered 
from aortic dilatations and, in one case, rupture, the 
patient was additionally referred for genetic testing. No 
mutations were identified in the fibrillin-1 gene, exclud-
ing Marfan’s as a possible factor in dilatation.  

After median sternotomy and heparinization, 
CPB was initiated. While cannulating the aorta, 
the patient suffered an acute Type A aortic dissec-
tion (DeBakey  I). This was noted immediately, and 
the ascending aorta was replaced with a 30-mm 
Hemashield vascular graft (Atrium, USA) under deep 
hypothermic circulatory arrest (DHCA) (22°C body 
temperature). The aortic root was replaced with 
a 29-mm stentless bioprosthetic root (Freestyle, 
Medtronic, Minneapolis, Minnesota, USA) with cor-
onary reimplantation.

The patient made a full recovery postoperatively. 
Histology of the ascending aorta showed intimal 
fibrosis but no cystic medial degeneration or aorti-
tis. CT of the chest 1 week postoperatively revealed 
an almost complete resolution of the lung granu-
loma despite no interim immunosuppressive therapy 
(Figure 2). Serial CT scans up to 6 months postopera-
tively demonstrated no ressurgence of the lung gran-
uloma. We also noted that besides a residual epiaortic 
hematoma, there was no evidence of previous dissec-
tion, with no persisting false lumen. 

Discussion

The significantly increased immune response 
during CPB is thought to be due to systemic endo-
toxemia, following exposure to the bypass circuit, 
stimulating pro-inflammatory cytokines and TNFα 
release, and causing T-cell activation [4]. As previ-
ously discussed, such T-cells are thought to be the 

Figure 1. Panel A. Computerized tomography (CT) confirming new lung granuloma with the  typical vascularized necrotic core seen 
in Wegener’s granulomatosis lesions. Panel B. CT showing dilated aortic root.
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main initiators and propagators of WG [2]. Therefore, 
 deterioration of WG, and other auto-immune condi-
tions, is anticipated in patients undergoing CPB due 
to this increased immune response. However, in this 
case, the opposite occurred, and, to our knowledge, 
this is the first time such a case has been reported in 
the literature.  

Studies have now shown, however, that a phys-
iologically balanced anti-inflammatory response 
also occurs during CPB, through parallel increases 
in IL-10: a potent anti-inflammatory cytokine that 
suppresses T-cell activity by downregulating certain 
immune pathways [4]. A degree of balance in immune 
response to CPB may imply that WG lesions should, 
if not deteriorate, remain unchanged. However, IL-10 
has also been found in increased circulating levels 
in patients during DHCA [5], which has been sug-
gested to be the reason for significant, post-DHCA 
immunosuppression [5]. Studies into novel WG treat-
ments have suggested that IL-10 may be effective in 
achieving WG resolution [2]. Therefore, an explana-
tion for granuloma resolution in this case could be 
that the CPB pro-/anti- inflammatory balance was 
tipped toward immunosuppression via increased 
IL-10 levels during, and post, DHCA. The resolution 
may also have been aided by decreased TNFα lev-
els, as another study has shown  diminished mRNA 
levels for TNFα post-CPB [6]. This finding suggests 
a highly significant reduction in pro- inflammatory 
cytokine biosynthesis and TNFα synthesis in the 
immediate post-CPB period [6]. We speculate from 
our observations that there is a possibility that if 

DHCA stimulates granuloma remission, there is a 
 possibility that it could also promote malignant 
tumor remission; however, no studies to date have 
confirmed this. 

Aside from granuloma resolution, the cause of 
aortic dilatation is unclear. Although WG primar-
ily affects small-to-medium-sized vessels, there 
are reports of large-vessel, such as subclavian 
artery, aneurysms occurring [7]. Histology from the 
ascending aorta did not show WG pathognomonic 
changes; however, it did show intimal fibrosis, which 
is seen initially as part of WG changes. We wonder 
if the findings represent early WG cardiovascular 
changes, which, when combined with an unac-
counted genetic predisposition, may lead to the 
development of a dilated root. 

In addition, this case emphasises that immediate/ 
very early recognition and repair of intraoperative, 
retrograde acute aortic dissection can result in the 
complete restoration of the aortic wall without a 
residual false lumen, which usually persists after 
Type A repair. A patent false lumen is associated with 
increased late mortality and morbidity due to pro-
gressive aneurysmal false-lumen dilatation, occur-
ring in approximately one-fifth of cases. The thinner 
outer wall confers an increased rupture and hence 
mortality risk [8]. Therefore, in this patient with an 
unexplained genetic predisposition to large- vessel 
aneurysms, we predict that repair will provide a 
reduced risk of further aneurysmal development 
and/or rupture. 

In conclusion, this case demonstrates the need for 
further investigations into the pathophysiology of 
tumor tissue and the immune system under the cir-
cumstances of CPB and DHCA. The immediate com-
plete resolution of a WG lesion after CPB with DHCA 
suggests a cause-effect relationship—and ample 
potential molecular pathways for such an effect can 
be called to bear. 
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Figure 2. Computerized tomography 6 months postoperatively. 
Almost complete resolution of the previous granuloma is seen 
with only small atelectasis/calcification left behind.
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